Systemic RNA interference is not triggered by locally-induced RNA interference in a plant pathogenic fungus, Rosellinia necatrix.
The white root rot fungus, Rosellinia necatrix, damages a wide range of fruit trees. R. necatrix is known to host a variety of mycoviruses, and several of these have potential as biological control agents. RNA interference (RNAi) is a fungal defense mechanism against viral infection, and it is therefore important to understand the RNAi amplification and transmission systems in R. necatrix for effective use of mycoviruses in disease control. In this study, we describe an intriguing RNAi signal transmission phenomenon in R. necatrix. In R. necatrix transformants with autonomously replicating vectors carrying a hairpin structure to induce RNAi, the gene silencing effect was distributed locally and unevenly, based on the vector distribution. This indicates that R. necatrix has no mechanism to propagate silencing signals systemically, unlike Caenorhabditis elegans and Arabidopsis thaliana. Furthermore, the expression of RNA-dependent RNA polymerase homologs was not upregulated during RNAi induction, suggesting that silencing signals are not amplified at sufficient levels to induce systemic RNAi in R. necatrix. Our results also suggest that, in addition to hairpin-induced RNAi, there is either a 5' transitive RNAi or quelling-like gene silencing system in R. necatrix. This is the first study demonstrating that systemic RNAi is not induced by local RNAi in fungi.